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Disturbance  Caused  by  the  Pall  of  a Satellite 

. Dy 

Hs  \ eh  Ch'u 

In  the  wintry/’  wildness  of  the  Canadian  Northwest  Territories,  a patrol 
car  of  the  Royal  Canadian  Mounted  Police  was  suddenly  braced  to  a halt,  and 
from  ‘■he  car  lumped  two  policemen.  With  "rent  surprise,  they  stared 

at  a spectacular  scene  in  the  sky.  The  day  had  not  broken  vet,.  In  the 

wJI  c 

darkness  befo”o  dawn,  a da^inr  firy  ball,  trailed  b"-  a number  or  little 
burning  pieces,  rushed  down  and  disanneared  in  the  cold  wildness, 

"Really  strange.  It  does  not  look  like  an  aircraft  accido t,  nor  a 
shooting  star.  Vlhat  is  it?"  said  the  panting  officer  Dale  Macleod. 

That  was  the  scene  of  the  crash  of  a Soviet  spy  satellite  in  Canada. 

The  satellite  was  named  Cosmos  954  and  it  carried  a small  nuclear  reactor 
with  it.  It  was  6:53  in  the  morning  on  January  24,  1978  when  the  satellite 
crashed. 

There  were  several  others  who  witnessed  the  crash  of  the  satellite. 

The  location  where  the  incident  took  place  is  near  by  the  Great  Slave  Lake. 
Mon"  the  lake  there  is  a small  gold-mining  tow  named  Yellowknife,  and  the 
population  of  fho  tow  is  no  mo^e  than  ten- thousand.  Marie  Ruman,  a night 
janitor  in  an  office  building  in  Yellowknife,  said,  "T  saw  something  on 
fire  coming  dow  from  the  sky  and  it  was  followed  by  several  tens  of  little 
burning  pieces,  which  then  fell  one  af+er  the  other.  Each  of  them  had  a 
li'tle  tail  and  they  made  no  sound." 

Prom  the  accounts  of  different  witnesses,  it  became  know  that  the 
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satellite  evidently  fell  at  a place  about  180  kilometers  east  of  Yellowknife 


Under  the  impact  of  the  strong  wind  and  the  Arctic  coldness,  there  m-ows 


no  plant  in  this  area  except  for  some  small  and  short  pine  trees,  which  are 
all  no  thicker  thaui  a finder.  Nevertheless,  rocks  are  plentiful  and  lakes 


numerous.  In  the  summer  tine,  people  often  come  to  fish  sturgeon  in  the 


lakes.  But  in  winter,  the  temperature  is  always  4°°  below  zero,  so  there  is 


nothing  but  ice  everywhere 


At  7j15  in  that  morn  in",  in  the  premier's  mansion  by  the  Ottawa  River 


in  the  Canadian  capital,  abruptly  the  telephone  be"an  to  rin^.  Premie' 


Trudeau  went  to  answer  the  phone  and  realized  that  a4-  the  o*her  end  was 


President  Carter's  voice.  From  the  information  coulee4- ed  by  the  Snsce  De^e^se 


Center  of  the  North  America  Air  Defense  Command,  Carte”  had  lear  .ed  the 


satellite  had  crashed  onmewhere  in  Canada,  so  he  wanted  ‘o  inform  Trudeau 


immediately  by  telephone  and  suggested  that  he  would  like  to  send  a "roup 


of  American  military  tec’micians  to  help  to  locate  the  wreckage.  By  this 


time,  Trudeau  had  not  yet  received  any  report  from  his  own  country 


Soon  after  a report  had  reached  Ottawa  by  those  who  witnessed  the 


incident  and  the  crash  of  a satellite  was  confirmed,  a searching  team  named 


as  "Operation  Morning  Li"ht"  was  immediately  put  into  action 


How  the  inc'dent  had  happened?  We  should  l~>ok  back  to  it  before  goiu 


into  details  of  the  efforts  in  trying  to  locate  the  wreckage  o°  the  crashed 


There  is  a C’e^enne  Mountain  in  the  State  of  Colorado,  and  the 
rountain  is  an  accumulation  of  oink  ‘■’ranites.  Undemoatu  t'e  mountain  at 


a depth  of  about  half  a kilometer,  there  is  the  headquarters  or  the  North 
America  Air  Defense  Command,  which  is  responsible  for  commandin'’  and 
d'reetinr  the  activites  of  air  defense  in  the  United  States,  In  that 
under  around  cas  lo  which  is  ’ solated  "rom  the  rest,  ->f  the  outrile  w^rld,  ‘here 
Is  a roc  which  is  neanr-afl  ten  by  ten  neters.  In  the  room,  ‘here  a~e 
control  stands  with  television  scroon  on  each  of  then,  and  l.ar  *e  display 
boards  on  -he  walls.  This  undreyround  ”oon  pa ? ntod  li  ht  green  is  the  Sraco 
Defense  Center  of  the  North  Amorica  A'r  Defense  Cornrd,  The  instruments 
and  equipment  here  work  ‘we-  ty-four  hours  a day  unblinkinrly  to  watch  the 
activities  in  apace.  It  is  the  heart  o1'  the  US  space  tracking  operation. 

On  September  If  of  last  year,  the  blue-uniformed  technicians  in  this 
underground  Center  d'seovered  a new  3oy  satellite  which  ha  been  sent  into 
orbit  rron  a Soviet  space  launc* ing  site.  The  satellite  was  Cosmos  °54. 

How  did  they  discover  it?  Tor  watching  tho  activities  at  the  Soviet 
space  launching  sites  at  Tyuratam,  Kapustin  Yar  >.nd  Plesetsk,  the  United 
Spates  has  developed  a system  of  pre-monitoring  satellites,  and  also  set 
up  eavesdropping  devices  around  the  So,,:ot  territories.  Those  devices  are 
used  to  detect  the  movement  or  the  launching  of  So ’.’let  satellites  by 
measuring  the  changes ^deisn i c wave  and  atmospheric  pressure  by  means  of 
radio,  radar  or  sonar.  \ network  census '■ing  of  T)  snace  monitoring  stations 
in  various  places  throughout  the  world  has  been  set.  up  by  the  North 
America  A'r  Defense  Command.  Once  a satellite  wa3  sent,  into  orbit  by  a 
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rocket,  the  network  begins  to  watch  the  activities  of  the  satellite  by 
us ! ng  radar  and  optical  ‘racking  devices.  The  observation  data  are  t,  on 
sent  to  an  electronic  cornu* or  in  the  Space  Defease  Center.  A'*4 er  analysis 
by  the  computer,  'he  orbit  narwe/g  o'"  "he  sato'lito  can  be  known  and 
the  accuracy  can  be  to  a decree  counted  only  by  second. 

What  kind  of  satellite  was  the  Cosmos  °54,  which  had  been  monitored 
by  f ho  United  Sta4es  a ! what  was  its  mission?  The  analysts  in  the 
headquarters  of  the  Korth  America  A’r  Defense  Command,  through  eompar ' son  of 
it3  orbit  w'th  the  orbits  o'*  ‘hose  satellites  of  which  the  condi" ons  and 
missions  had  been  known,  determined  that  it  wis  a Soviet  ocean  monitoring 
satellite.  "Hie  satellite  wan  equipped  with  a small  nuclear  reactor  used  as 
electricity  source  for  its  ocean  searc  inr  radar.  The  li*"e  span  of  this 
kind  o'"  satellite  is  usually  70  days.  When  its  lire  comes  to  an  end,  before 
it  re-enters  the  atmosphere  to  be  burned  un,  the  reactor  would  be  separated 
from  the  satellite  and  be  pushed  up  by  a small  thruster  to  a higher  orbit 
30  that  the  nuclear  reactor  would  not.  fall  back  on  earth  and  create 
radiation  disaster.  In  this  c"se,  the  nuclear  reactor  should  be  sent,  from 
the  ocean  monitoring  satellite  orbit  of  about.  kilometers  into  a higher 
orbit  of  about  1,  XII  kilometers,  w*'ere  the  reactor  could  remain  for  several 
hundreds  to  more  than  ten- thousand  years.  And  the  other  par's  of  he 
satellite  would  soon  fall  back  to  the  atmosphere  and  be  burned  up. 

^ut,  as  of  early  December, this  Sov'ot.  satellite  had  completed  its 
mission  and  the  reactor  should  be  separated  off,  but  for  some  reason,  it 
fa  led  to  do  so.  Those  Americans  who  had  been  watching  the  movement  of  this 
satellite  soon  realized  that  the  satellite  had  something  wrong.  Tty 
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the  middle  December,  t,he  ailin"  Cosmos  954  carrying  its  nuclear  reactor 


began  gradually  to  drop  from  its  orbit,  and  it  lost  altitude  by  each  orbiting. 

re-enter 

3efore  lone  it  would  \ the  atmosphere  and  be  burned.  On  December  13, 

•» 

t e ‘Forth  America  A'r  Defense  Command  saitAreport  about  the  oossible  danger 
of  a Soviet  satellite  eras'  to  the  White  House,  Pentagon  and  the  Clt 

On  January  12,  Zbigniew  Brzezinsk',  President  Career's  national -Security 
Advisor,  called  in  Sov  et  Ambassador  Anatoly  Dobrynin  to  the  White  House 
a d told  him  that  according  to  the  calculation  of  the  US  electronic  computer 
on  the  dropping  from  its  orbit  of  a Soviet  satellite,  it  would  be  possible 
that  the  satellite  c uld  fall  somewhere  in  North  America.  In  order  to  moke 
adequate  preparation,  the  United  States  wanted  the  Soviet  government  gave 
an  explanation  of  what  dan  -erous  equipment  this  satellite  was  carrying. 
Dobrynin  himself  is  a well-known  Soviet  areodynamic ; st,  and  certainly  he  knows 
the  seriousness  of  the  natter.  He  promised  to  give  an  answer  after  he  had 
requested  his  government.  In  the  following  day,  the  Soviet  ambassador  sent 
an  "ambiguous  assurance"  but  no  explanation  in  detail.  The  United  States 
two  tines  teleDkoned.  the.  Kremlin  and  asked  for  more  detailed  information. 

Cn  January  1^,  3rzez.inski  once  again  called  in  the  Soviet  ambassador  and 


asked  him  whether  this  nuclear-powered  satellite  would  exnlode  like  an 


atomic  bomb  when  it  re-enters  the  atmosphere  and  touches  the  earth.  The 


ambassador  firmly  stated,  "It  is  not  a bomb  and  it  will  not  explode." 


Sven  so,  the  US  government  assembled  a task  force  by  selecting  those 


■who  had  received  the  training  of  preventing  nuclear  pollution  and  Air  Force 


personnel  who  could  measure  the  decree  of  radiation.  They  were  asked  to  be 


ready  to  be  sent  to  the  incident  spot  at  any  time.  The  United  States  also 


. ■ . -■ 


sent  information  to  the  'y>ve,mments  of  NATO  14  nations,  Japan,  Australia 
and  Now  Zealand. 


In  the  aft.  rnoor  or  January  23,  this  ailing  spy  satellite  was  close 
to  its  end.  On  the  display  boards  :n  the  OS  underdround  tracking  center,  it 
s owed  that  the  orbit  of  Cosmos  954  was  passing  the- sky  over  the  Australia 
desert,  and  from  northeast  it  flew  over  the  Pacif,c  Ocean  and  re-entered 
e atmosphere  over  Canada's  'Queen  Charlotte  Island.  Without  doubt,  it  w-uld 
be  crashed  somewhere  in  Canada.  In  the  very  early  morning  of  January  24, 
President  Carer's  National  Security  Adviser  was  waked  up  and  told  that  the 
Sov’et  satellite  had  fnally  crashed. 


It  Wanted  to  Locate  the  US  Submarine 
The  searching  for  the  radiative  wreckage  of  the  satellite  started 
immediately.  More  than  100  nuclear  scientists,  technicians  and  an  emergency 
♦earn  were  sent  to  the  spot.  The  United  States  sent  the  high-flying  U-2  jet 
and  WC-135  weath  er  observation  plane  and  they  all  carried  radiation  detector 
to  check  the  upper  atmosphere  for  radiation  clouds  over  the  area.  The 
Canadian  C-130  planes  crisscrossed  the  sky  day  and  night  over  the  desolate 
Northwest  Territories.  Each  of  the  planes  carried  two  gamma— ray  . detectors 
to  search  f*or  the  radiative  debris.  Each  deteotor  is  weighted  about  600 
kilograms.  A Canadian  searching  team  composed  of  22-men  was  sent  from 
Edmonton  to  Yellowknife.  Each  of  the  team  members  wore  rad 1 at ion-proof 
suit  and  mask  and  they  carried  Geiger  counter  with  them  to  check  the  'Trade 
of  radiation  in  the  area  near  by  the  Great  Slave  Lake.  A 44-men  team  of 
American  military  technicians  also  arrived  from  Andrew  Air  Eorce  Base  and 
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Nellis  Air  Force  Base  to  help  searc'  ing  for  the  wreckage.  The  Sov'ets  at 
the  sara  time  to  Canada  and  the  United  States  expressed  "the -r  ’re at 
inte  est  in  taking  part  in  the  searching  activities".  But  their  request 
was  politely  rejected. 

There  nust  be  good  reasons  that  the  United  Sates,  Canada  and  the 
So vie ‘s  were  so  much  interested  in  locating  the  wreckage.  For  one  thing, 
they  all  wanted  to  prevent  the  radiation  fron  harmin'*  the  inhabitants  in 
t at  area,  so  they  wanted  to  try  to  collect  all  of  them.  Although  the  Canadian 
Northwest  Territories  are  desolate  areas,  to  the  nomadic  Eskimos,  the 
radiation  could  be  very  harmful.  There  was  also  important  military  “actor. 
Cosmos  954  is  a unique  satellite  and  its  length  is  14  meters  a id  its  weight 
is  about  5 tons.  It  has  an  ocean  scanning  ~ndar  of  high  resolution 
It  uses  a parabolic  antenna  to  watch  t'-e  vast  oceans  from  the  North  Foie  to 
the  South  Pole.  Its  radio  emitter  can  send  all  data  collected  to  the  So'det 
rround  station.  Tie  So”’ets  have  continuously  tried  to  improve  the  ability 
o?  this  kind  of  satellite  to  monitor  the  activities  of  ocean  ships,  and 
they  especially  wanted  to  ’.rack  the  US  deep-sea  nuclear  submarines.  Accordin'- 
to  some  speculation,  the  methods  which  the  Soviets  used  are  to  dcelop  a 
radar  which  can  sensitively  sense  the  charges  of  life  rules  of  the  planktons 
on  the  surface  of  the  sea.  Such  changes  are  mos+1  caused  by  the  movement 
of  deep-sea  submarines.  So,  if  there  are  some  changes  of  the  life  rules 
of  the  planktons,  there  must  some  movements  of  a submarine.  The  movement 
of  a US  submarine,  which  previously  cannot  be  tracked,  can  thereby  be 
easily  exposed.  This  kind  of  radar  of  high  resolution  needs 

Teater  power  supplies,  so  the  Russians  chose  to  use  nuclear  reactor  to 
venerate  electricity. 
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The  trackir  ’ cen+  ea 
of  the  forth  America 
■\ir  Def'-1  so  Command 
underneath  t'  o deep 
'-ra-  itos  of  the 
Cheyenne  *'ou  tain  "s 
watchin^  t’e  activities 
or  the  So"  e+  satellites 
in  . srace. 


The  crash  of  this  Soviet  satellite  provided  a very  pood  opportunity 
• intelligence  or-’r  izations  in  the  United  States  and  its  west  allies. 
The  military  technicians  in  the  United  Shanes  and  Canada  hoped  to  be  able 
to  know  how  well  t.ne  Soviet  ocean  monitoring  technioues  have  been  developed 
through  t;  e analysis  of  *he  wreck.a-e  of  t'-is  satellite. 


What  were  the  outcomes  of  the  searching?  Bamett  Danson,  Canadian 
national  Defense  Minister, on  April  4»  announced  that  Canada  had  spent  oV> 
million  Canadian  dollars  in  a per ’ od  of  two  months  and  that  the  search  for 
wreckage  of  the  Soviet  nuc . ear-powered  spv  satellite  had  been  concluded.  The 
result  o'*  the  searc  was  a basketful  of  little  pieces  of  racist 'vp  metal 
falling  out  from  the  satellite.  He  continued  to  say  xhat  these  T’1- erials 
v/ould  suffice  to  constitute  a le~al  basis  for  Canada  to  ask  the  Soviets 
to  compensate  the  damages  caused  by  the  radiation  of  their  satellite  wrec’  ago. 
However,  there  seomed  to  be  no  way  to  compensate  the  damage  made  by  the 


raditation  on  people's  health  la  t si  >m4  t’  e Cnnad 1 an  ftsrsJ  Iff  Lrs 
h' ins  try  had  notified  he  Soviet  authorities  t at  Canada  would  send  then  a 
list  of  .e  expenses  for  search  in*  activities  an ^ the  environment  damages 
caused  bv  the  radiation. 


Danger  Still  Gristing 

The  climax  of  e drama  of  a sa*  ellite  crash  ''as  been  over.  Rut  s 
inc*  ;ent  hno  once  aga’n  showed  to  peoples  throughout  the  world  *uat  the 
armame  race  h ohrea  the  United  S*  •>  • es  a d the  Sov'ets  would  brin<*  threat 
and  disaster  to  the  lives  of  common  peoole.  Some  experts  had  pointed  out 

U was  res  ly  a luck  • at  the  satellite  ’-ad  fallen  in  that  wildness*  I** 
e satellite  had  f ew  one  more  cycle  in  t « space,  it  would  h-ve  dropped  in 
York  City  and  its  dro  pin’  tine  would  be  the  nor  !n~  rush  hour* 

The  f.'-o  rr  -an in  pointed  ouJ  that  Cosmos  954  carried  a nuclear  reactor 
tontlaned  ighly  enriched  uranium  of  49  kilo  "Tans.  I s power  is  about. 

1 , yV  ‘ons  of  TIT,  five  times  the  explosive  power  of  the  atonic  bonb  dropped 

CD  :;iros  :ima  in  Japan  at  the  end  of  Wbrld  War  II,  Although  it  was  sa"  J 
that  it  would  not  explode  when  it  re-en‘ers  the  atmosphere,  if  all  the 
radiaMon  of  this  satellite  fell  on^o  New  York,  the  destruction  eoul  1 
ex4 end  to  an  area  of  more  than  s’x  acres.  The  raanzine  also  indicated  that 
during  its  falling,  the  ossified  uranium  235  and  o*'  or  particles  o'*  Cosmos  °54 
had  formed  a niece  of  radiative  cloud  in  tKe  atmosphere  and  ‘he  cloud  extended 
40  kilometers  Ion’  and  was  floating  eastward. 

In  F'rance,  Avi at. ion  and  Cosmos,  a journal,  pointed  out  that  t’  e 
uranium  235  nuclear  reactor  of  Cosmos  945  was  weighted  59£  kilograms,  and 
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its  overall  diameter  was  2.28  meters,  and  it  core  diameter  was 

0.6  meters.  Its  fuel  was  uranium  dicarbonide. 


weighted  49  kilo  Tins  and  its  working  temperature  was  1,1”'1°C.  ’Tsing 
2%  power  by  Si-Ge  couple,  it  can  turn  40  kilowatt  o^  thermal  energy  into 
electrical  energy  a.-  d it  can  supply  5'10-B00  watt  of  power. 

This  French  journal  continued  to  say  that  it  is  nothing  new  that  a 
satellite  or  its  fragments  re-entered  t'  e atmosphere  and  dropped  to  the  earth, 
and  it  often  took  place  without  people’s  knowing  of  it.  The  residents  in 
Chicago  once  picked  up  a piece  of  a Soviet  satellite  wreckage,  which  was 
weighted  about  11  kilograms.  Somewhere  in  Finland,  once  drooped  some  fr^jments 
of  a Soviet  Cosmos  satellite.  In  196°,  a Japanes  seaman  was  injured  on  the 
sea  by  a fragment  of  a Sov'et  satellite. 


The  incident  of  dropping  small  nuclear  powered  unit  from  the  space 
in  Canada  .was  noh  the  first,  time.  In  1969,  two  Sov'et  moon  probes,  which 
were  eouipped  with  nuc  ear  reactor,  burned  when  they  returned  into  atmosphere 
and  spread  raditions.  In  19^3,  a nuclear  powered  Soviet  satellite  dropped 
into  ‘he  Pacific  Ocean  north  of  Japan.  In  1964,  a US  na”y  satellite,  whic' 
carried  a nuclear  reactor,  failed  in  launching  and  burned  over  the  Indian 
Ocean  and  its  radiation  spread  widely.  In  196? , \ US  meteorological 
satellite  failed  in  launching  and  its  Pu-238  fuel  tank  dropped  into  Saint 
Barbara  strait  and  ms  completely  recovered.  In  19’79,  the  US  Apollo  13 
developed  problems  in  its  way  returning  to  earth  and  its  Pu-238  fuel  tank 
dropped  into  the  Pacific  Ocean  and  was  never 'recovered . 


Soviet  and  U.S.  apace  lncldenta  are  causing  public  anxiety 
and  pi  protests.  Crowds  of  Canadians  awa  assembled  In  front  of  the 
Soviet  consulate  In  Montreal  and  held  demonstrations  to  protest  the 
crash  of  the  Soviet  nuclear  satellite  In  Canada.  The  U.S.  "News- 
week" magazine  quotes  a retired  San  Francisco  postal  worker  who 
said,  "The  worst  part  is  knowing  this  kind  of  thing  can  happen.  It 
makes  you  realize  that  one  of  these  things  could  fall  and  hit  you 
at  any  time."  Many  Americans  are  opposed  ip  to  the  American  gover- 
nment being  In  cahoots  with  the  Soviet  Union  and  are  expressing 
strong  dissatisfaction  that  the  news  about  the  crash  of  the  nuclear 
satellite  was  concealed  from  the  public  for  so  long.  Henry  Render, 
an  M.I.T.  physics  professor  protested,  saying:  "We  have  every 
right  and  need  to  know  what  things  are  In  flight  that  might  ’ 
eventually  fall  on  us  as  well.'as  needing  to  know  when  they  become 
defective. " 
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